Glucocorticoid and phorbol ester effects in 3T3-L1 fibroblasts suggest multiple and previously undescribed mechanisms of glucocorticoid receptor-AP-1 interaction.
A number of mechanisms have been proposed to account for glucocorticoid hormone and mitogen effects observed on the transcription of engineered exogenous target genes. However, the effect of the co-addition of these agents on the full range of endogenous responsive genes in a given cell type has not been addressed. We detected 19 metabolically labeled proteins or in vitro translation products whose synthesis was altered in 3T3-L1 fibroblasts in response to glucocorticoid hormone using two-dimensional electrophoresis on large-format gels. Co-addition of the mitogenic phorbol ester, tetradecanoylphorbolacetate (TPA), with glucocorticoid hormone resulted in independent (one species), synergistic (six species), and antagonistic (five species) effects on the glucocorticoid regulation of individual gene products, while seven other glucocorticoid regulated species were not affected. These and additional observations suggest direct and gene-specific effects of glucocorticoid receptor and AP-1 on the transcription of responsive genes, and for some of these genes the pattern of regulation is not accounted for by mechanisms described to date. In addition, the pattern of regulation of five species is consistent with a role in mediating the opposing physiological effects of glucocorticoid hormone and growth factors in these cells.